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^-v: 1/ 



m^m 1 1 

mass%"T:\ 

c : o. oioo%*#i. N : o. 0100%*? 

Cr:i0~14%, Ni:3~8% * *, *. 

* Tlfi (1) ^t?5feH$tLS Csol/5 5 0.0050%*if fcSIJE.-*-* «t 9 fc, ^ftsftw* 

x + > vxii^o 

IB 

Csol= C -1/3X Cpre (1) 

- t> Cpre=12.0 {Ti/47. 9 + 1/2 (Nb/92. 9 + Zr/91. 2) +1/3 ( V/50. 9+Hf /17 

8.5+Ta/180.9) -N/14.0} . 

C> Tu Nb. Zr. V, Hf, Ta. N : &7cX<Oi?%M (mass%) > 
&j3, Cpre<0^1^(±> Cpre= 0 
[Iff*« 2 ] 

UBBjHJft^ mass%-e> 

c : o.oioo%*#t. N : o.oioo%*«. 

Cr : 10-14%, Ni : 3 - 8 96, 

Si ! 0.05-1.0%. Mn: 0.1-2.0%. 

p : 0.03%J^T> s : 0.010%mT> 

ai : o. ooi-o. 10% r _ . . _ 

$ <b KCu : 4 %^T. Co : 4 %&T. Mo : 4 %&T\ W : 4 %UT<D? *»*»&sS 
WT*Lrt: 1 ttXti 2 «&_t, js J; tf, Ti : 0. 15%mT, Nb : 0. 10%£1T, V : 0. 10%J^T, 
Zr • 0 10% KT, Hf : 0.20%JilT, Ta : 0.20% MTV*) *>frhm\£tLfc lMt tzli 2W& 
_t* ttrlB (1) 5S:"C5eai$tL* Csol3& , 0.0050%*St*«l^i"4 «t 3 ^frU 2St#F 

eis i oq^-pra«j>pjWi* & *> * s ihjs-c * & - fc * mm. t -r %> mm 1 k iB«^ -r ;v ~r > 

SiB^^nx-T^^H. maaa%-C, Ca:0.010%^T\ ^^l^i^l^m 
%J£HT, B : 0.010%J^TO^t>^^m{i^^ltt^^ t±2 ®^^^^^*^ t ^ Wm 

[If 3fc® 4 ] 

c : o.oioo%*ii, N : 0.0100%*$!, 

10-14%, Ni : 3-8%, 



0.05-1.0%, Mn 10.1-2.0%. 

o.03%mr> s : 0.010%^T, 

0.001-0.10%. v : 0.02-0.10%, 

0.0005-0.010% 



Cr 
Si 

p 

Al 

*^r$e>^OiV4%JSJLT, Co: 4%JilT> Mo! 4 %£TF, W: 4 %»T©d 
^11X1*21^1^, mTia (1) ^^<l$^*C8ol^0.0050%*«4:^"tS 

[ mmmVn^^h^, ma ss%-eTi : o.i5%mT\ Nb:o.io%^T\ zr:o.io%mT 

, Hf :0.20%mT. Ta:0.20%JftTO^t»^featftL^iaX»±2a»±Sr^* , t-*C:fc 

7r^H7lt|,^CiMfct4 Iff « 1 & ^ L 5 CO v>-f ft* gef©vjvr/ 
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tiMW t & m ft * o ^* o 

5? °°4!/JB*mfc LTIi, AP I»Ct^«L^12%Cr-7;VT>t^ 

iS^W^U #ft»i^J±. C :0.02%&T, n:o.07%^t^ 

tttSfci:^^ Cr, NU Mo»£ CI ©Hit, Cr, Ni. MoS^C, Nf fc© 

aaaa*******® 

1 1 9 -316611^m 

— 

b*U*JE; CO2 *#*-t*SI»T-C. ^fvt^^fy^if^I 
« C0 2 * t i> t±IT ^114 1 It t 1 1 1± , v>fct9>3 

v^#J*U± RJS»»t8B<0H A Z U v^^^Ri#^it^<pa 

tUi. fM^it^-t^f,, 3K#JB*J(fJC*liT' (Intergranular Stress Corrosion 
Cracking) (J2Tr\ IGSCCfc & fc«S^tLTV^ 0 

iwmfliWHAZi:Mt4> IGSCC4rI»Jh"r*^»±^ 600~650TC"C 3 ~ 5 m 

fi^CL£:£<, CO2 *^-J-&Slfc«Tt?HAZOIGSCC*l»Jht?§*, < fc? >f 
[0 0 0 7] 
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CrX^.m ifiJ&fo 2ti&fztf>, IGSCC^^i" & - t £ § it *6 0 
oOii vivf^t^ hM4>OCrO«3tft&±, + -* + + -< 

^^iv^t^^ 7;Vrnn^r>W^li, CrR4bW£$; tT fcCrtf* 
M $ fi , -7^;vF^ -e & IGSCC ^ h ^ t £ *D t> X % £B L tz a 

m\"Wr"t%>^ frZWtZbKTU Nb, V, Zr^coCri «9 ^ItWii^^^^ft 
( 1 ) mass%T:\ C I 0.0100%*it, N : 0.0100%*^. Cr : 10-14%, Ni : 3 - 8 /o £ 

, * (1) ^ 

Csol= C -1/3X Cpre (1) 

( tit? Cpre=12.0 |Ti/47. 9 + 1/2 (Nb/92. 9+Zr/91. 2) +1/3 (V/50.9+Hf/ 
178.5+Ta>180.9) -N/14.01 , C, Ti, Nb, Zr, V. Hf, Ta, N ! #7U«0^fi ( 
mass%) o Cpre< 0 Cpre^Ott^o) 

its ^*fcj»«o»tt*ji&^«Pit«l ftte KfctLfc -7 ;v t y + -f b x > v ^ii bc 

(2) (1) «^T, friB«J5* s > mass%-?\ C : 0.0100%*$t, N:0.0100%*«, 
Cr ' 10-14% Ni : 3-8 %, Si '. 1.0%JTF> Mn : 2.0%^T, P : 0.03%JTr\ S : 0. 
010%J^T, Al : 0.10%J^T£llr^, SfcKCu: 4%&T, Co : 4%JJIT, Mo: 4%mr 

w 4o /o & r <7)^i b frbm$t'itzimxte2tm±.^ st-cm : o.i5%mr, Nb-.o.io 

%mT V • 0 10%JSLT, Zr I 0.10%mT\ Hf : 0.20%£Tr\ Ta : 0 . 20% <D >) *> & h 
Iim/;ll^:tt2ta±^, tulE (1) ^ftM* Csol^O. 0050%*«#t£. 

vjvf ^/t'f + > V^ll^o 

(3) (2) K&^X, miB«^inx.T^^^> mass%T\ Ca:0.010%mT, MglO.O 

io%J£TT\ rem: o.oio%mt, b : o.oio%&to? %frbm$frtz 1 « $ ii 2 «l2Lh 

(4) (1) «v>T, HulBM^, mass%-C, C :0.0100%*ii, N :0.0100%*«, 
Cr" 10-14%. Ni: 3-8%, Si : 0.05-1.0%, Mn : 0.1-2.0%, P :0.03%&T, S 

• o oio%J^T, Al : 0.001-0.10%, v : 0.02~0.10%, Ca: 0.0005-0.01%, S fcfcCu 
4%mT, Co: 4%J^T, Mo: 4%J^T, W: 4%JBlTOd^^e>atftL^lttXi±2 

'rJBLb*. ttrta (1) ^-cjfeil^tL* csoi^o.oo50%*?W&?i&l-& £ ? fc. 
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nme& x x/yf^sm m*m® & * ft a « ^ & * - fc * fc * ~* )V x y ^ ^ h * * x 

^/ 1/ ^* 

(5) (4) fc*V>t\ tWTB«l*tlnit-C$feK:, mass%-C, Ti : 0. 15%J^T, Nb : 0 10 
%J^T, Zr-0.10%mT. Hf :0.20%mT, Ta:0.20%^TOdt.*»^a«^l**^ 

(6) (1) &V>L (5) OV^-ftL^M^T, ? 4 vsu^m^bz 

(7) (1) ftv^L (6) m*1**L^~fa«c<£>^x>^M ^^»b^ 



r o o i 3 1 



c : o.oioo%*#l ^ . . ,, A „ A 

ttw^i^siu^ **!Bi?it fc < t::HAZ<7)IGS ££^!!il? /:: *Vn r 

0100%a±**-f*fc. HAZ©IGSCCtBit4:M«fc4i» ft£, Sf £ L 

< tio.oo50%*Si"C**o 

0°/oWft^ * -^J^^^^J^ 

xi»:iokj/cmoTiG«F») t?»»$*LfcjiaMi##, 7>r> 

;M ^tt Tffiffi $ tL * -HKfcft ft (#U x. «\ CO 2 ffi : 0. IMPa, fem I 100 C 

pH : 4.0CO5%NaCl7Xv«) ti GSCC^UV^ttlftt^ 
[0 0 15] 

^^mitcscsom, (D =£ 

Csol=C-l/3XCpre (1) . ^-.^^ , 

SCi^MU £C**&, ^B#^^bt»«7U«Ti. Nb, Zr, V, Hf, Tafcfc^L 
ttHJtJCi, -rft^^Cr^b^^^^^bft^C**, gL9lv>fcm-?**o ft 

^ C pre = O^TiV^ + 1/2 (Nb/92. 9 + Zr/91. 2) +1/3 ( V/50. 9+Hf /178. 5+Ta 

/ISO. 9) -N/14.0} (2) , (y \ \ 

C Ti, Nb, Zr, V, Hf, Ta, N : 4hG#*>-£^F* (mass%) ) 
t?**S*LW«0-C*!K Cpre<Ocoi#^ii, Cpre=0t-r&o ft *, CpreOpt«^ 
P s L -r (± ( 2 ) ^^I^Tcf^n, ^Lftv^7n«^^ii LT, itft*^ 

, «l«WI**«*tT, *»WT?«ffli-*Cpre-Ctt^ Nb, ZrO»*»4TiOV2 fc U 
V Hf, Ta©»*ttTi«>l/3fcL;fco *»HTttN fc*. Tu Nb, Zr 

v', Hf, TaliflBfeL-Cja^WSr^i-So Cpre"Cl±, m4t 
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wnfcJft *Tk Nb. Zi\ V, Hf, Taffi^**J£L3lv^^i: LTV>4o HAZ 
^S5fc5l5lfcv^^1*f«ffll-C** r k ***** k, Cr^bW^^^bW*^ 

£j3 Ti Nb. Zi\ V, Hf> Ta<OV*-ftL*>#*L*v^^i±, Cpre^H k & 0 , » 
WT?liCpre=Ofcti^ *»H#C*C80l"=Ck*tK *»H*C***0.0050%* 

4 «ttft*ti i t**a* LV^o tfz, Nt±. Ti. Nb. Zr> V. Hf, Tak*§£-Li 
*fc*>^ ^kJfct^LCr^kW^^SrlS&Jt^i&Ti, Nb. Zr, V, Hf . 
Ta**1ft*-*-* t k «J > Cr^2»»A*»WU I GSCC *«HW+*»**ftT«* 

0* L< t40.0070%JaTT?**o 
[0 0 17] 
Ci" ' 10—14% 

/-^O^fcTcSre*!?, ^H^-e{±10%J^±O#*«r^lfki-So 14%Mx.&a 

14% (DMM K b ft: o 
[0 0 18] 

Nil±3~8%©IEfflt*IS5feL^o fc^ Sf* t < tt 4 - 7 % e*4„ 
[0 0 19] ^ , 

Si :0.05~1.0% ^ 

Site «^Jk LXftm-fZ fc k fc. @»LT9IKi*irafc##-*"*3G* c & ^ > ^ 

Stk**jf*LV> 0 L<t±0.1~0.5%t?*&o 
[0 0 2 0] 

Mn: 0.1-2.0% _ „ - 

0.2-1. 2%-e^^o 

[0 0 2 1 ] 

pSo 03%aTP»3fe-r«tk*«»*bv>o WklBttlXtt^^fett, 0.02 
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[0 0 2 2] 

o.oio%*-c»±iwes*- s i^', 01 v Milk 

©jst * *> & i - * ^ o.ooo5%m±ti-s- t^is 

[0 0 2 3 ] 

^tlittt^^i^^^o Z<Dtz*b, AU40. 001-0. 10% l-RSfei-*- bv> 0 # 
is J; L< 140.01-0. So ^ 

Cu: 4%»T, Co: 4%J»T, Mo: 4%&T\ W: 4 %J^F©3 1** 

cu Co mo. w»iv>-ftL*, C02 ^tts^*^*iSt^r//^ «f 

ifXIi 2 ffiJ^-t * Cr. Nifcfc&K:, Mt^o 
[0 0 2 4] 

Cu}4 * W$m iTX K*tt * fo± * * * * * * *~* T ti T * 2 -JX 

mmnv, ^frj^jt.*^** 4 ^**^* < cu« 

[0 0 2 5] 

Co(4, Cui:lWK> WRm^^tt^^-t^^^^^^ 1 ^ ^"lirtmil ^5 

«>fc*. Coli 4 %aT^)ftHPtet ^ - t Lv^o £43, i»)jfiL<ttl.5~2.5 

[0 0 2 6] 

y> , fc» Kino. 3%jaiJi^*-r 4 - fc ^ 

#i&fn u k a* 3 tothimft* * * < * ^ ft * o j Moi4 

hK&t L < l±1.5~3.0%T?*4o 
[0 0 2 7] 

Wl4 4%^TC0«Sa^l 5 te1-^- t ^^ Lvi ° 4 «9 §f * L < 141. 5-3. 0 /6 

[0 0 2 8] 
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Ti • 0 15%mT> Nb : 0.10%&T\ V I 0.10%J^T, Zr : 0.10%£J.T, Hf : 0.20%&T 
, Ta:0.20%£lTO^*,*»fcatf^ia4^tt2a^Ji aa 

Ti Nb V Zr, Hf, TattV>1**L%, &ft«^J£7G*-e* ^ lttfcli2tU±*» 
Rtmt*. Ti, Nb, V, Zr, Hf, Ta li^f^l^ CrfcJfc^JMMMg < , 

ffiJU HAZ©»W*It«J^*^I±^^«^Wo f/c T ^Nb, V, Zr 
Hf Ta <Dj^«±, v#^«^^M^tLT^Y»L^< <B«S-C<Oli^jW* 
k iOik«r^LTCr^k*^>^*ftI«lIU H A Z OimiWS^tt A«*Ltt*RI±$ 

*ifcvO»****- Ti:o.03%m±, Nb:o.03%^ 

_t V • 0 02%J^k, Zr : 0.03%^±, Hf : 0.03%£Lt, Ta : 0.03%m±, **fi?frm 

jfrVa ztiffiZ Lv^ 0 Ti : 0.15%, Nb : 0.10%, v : o.io%, Zr : 0.10%, Hf : 

0 20%, Ta:0.20%^®x^#^ii, »v««*M4, im*#ffc3-**o icfc^ Ti : 

0 ".15%mT, Nb : 0.10%mT, V : 0.10%J^T, Zr I 0.10%^T, Hf : 0.20%^T, Ta . 
0 2O%J0LTtw-tfLWR36i-*i ttm* Lv^o ft&, i^fiKit Ti . 0.03-0.12 
%, Nb: 0.03-0.08%, V : 0.02-0.08%, Zrl 0.03-0.08%, Hf : 0.10-0.18%, Ta: 

0.10—0. 18% T?&&o 
[0 0 2 91 

Titi mm'Scmcsoi^mr^^^n^^Tt^^ <, 

:W L^o 0.02%*?i^ii, * < ^80~150'C©WfflMJK«r?S«-r* ? *- 
iL< i±0.03-0.07%-e&&o 
Ca? 0°0 3 10 0 %^T, Mg:0.010%J^T, REM : 0. 010%&T, B I 0. 1 
Ca Mg, REM, B Ji, v>1**Lt>|fclWijnXte. 3»*£*-*»t*££«tt^fa^^ 
Ca • 0 0005%m±, Mg : 0.0010%J^±, REM : 0.0010%JiUi, B : 0.0005%UX, *tL 

mft^t^iU>o Ca: o.oio%, Mg: o.oio%, * : °" 

{g:T ^ L < z<Dtztb, Ca : o.oio%mr, Mg : o.oio%mr, REM : 0.010MT, 

B -0 010%J&T£**»-WIR5&*'*£ L-V* Q ft* 3 - Cat± ^ flltf *>iaW#5&&tf* 

So Ca<75 i «5»^ LV^HtiO. 005-0. 0030% t?* &o 
[0 0 3 1 ] 
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[ 0 0 3 3 ] . , _ , , 

v&xTzsisxmmt m<vw%& b%&m&t l r & & m&m&yoz&v 



[H 

[0 0 3 4] 

■7*^V-AV^E56«*fflv^«MRIUnXCJ:lJiilfL. ^#65mmX Aj?5. 5mm<7>$£S&=H 

ti LTto mm®. gftLtzo a+B _, 

[0 0 3 5 ] , . £aw , , 

ov^\ #(,W:IBlif^ 1A«ML»S*1L, X— 80^ V— K<7)if c L 

^t^M^m^. api wmmnmfr*nw.L, 3\mm,m.*nm^ 

(2) V*/H?-**tttfc 

#<b^»g|ffifPI« : ^<b, JIS Z 2202<7)te^WL-CVy yf^fr :5.0mm 
) &$M£U JIS Z 2242COS,^^^^bTV' : VJVtf — W^^^^^JfeL-^ -40°C & 

(3) BtWtir xJK'te&Mi v 

#^tL^li@4aiI«^^> ffS 3mmXiliI25mmXS$50mmOjSAl^It>i SrWttJjnXfc: «t o 
_ h ^ V-r*t^#$n^3.0MPa^Rm^^*l^^$^^150r(7>20%NaCl7X^#■a-^ , ^ 

# lb § # <b . 4 * ft If fft&Jt UZ § £ : * 4 mmX lpll5mmX g £ 115mm) 

£«U EFC No.l7^i|t«bfe4jftCft»ntlfe*^lfcU WMsWJ&fcWAffitLtefcW 
-fiffiLAo kffl LfcWlt 5 %NaCl+NaHC0stK(pH : 4.5 )tU 10%H 2 S+C0 2 
^SLy^Wofco ttiraJatfJ l±YS U WWHWI4720II*WI2:U 

§ tr & -2) o 

mtE# 2004-3122738 
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(5) UffilfjStJ^AfiJtLm,. _ _ t ^ 1&ffl * 

# tL / - 11 @ tell lr 6 W £ 4mm X te 1 5mm X jft $ 1 1 5mm<£> ftl&Ji ^t-T %r WM b ^f^/fl 

CjL&ffSilfiit'f ^Mt^^^^^f^^'b, $2mmXi|i§15mmXft£7 

^tU-fflif. I«*}:ftSt^^^^o tttfe»lflH±168l$IHfcLfco L« 
imm^ m.U : 100°C. C0 2 E : O.lMPa . pH : 2.0<7) 5 %NaCl^t L/c 0 WJ^WR 

[0 0 3 7 ] 
[0 0 3 8] 
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' 4 %J^T, Mo : 4 %mT> W : 4 %^T© H«l «JiUi, & <£ OTi : 0. 1596&T, Nb 
• 0 10%&T\ V : 0.1096J21T, Zr : 0.10%mT> Hf : 0.2096&T, Ta : 0.20% MTV 3 ) 
*><Dim&±*. Csol=C-l/3xCpre (tit, Cpre=12.0 |Ti/47. 9+1/2 (Nb/9 
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